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nappropriate hospital use is defined as days a patient is hospitalised to receive care that, from the clinical perspective, could be provided on a less complex level. 1 Specific instruments such as the Appropriateness Evaluation Protocol (AEP), 2 3 the Oxford Bed Study Instrument 4 5 or the IntensitySeverity-Discharge Criteria Set 6 are used to identify inappropriate hospital use by reviewing the care provided during each hospital stay. Although studies published on this subject have not all used the same methodology, reviews of findings in the US, 7 Europe 8 9 and Spain 10 11 suggest that one out of every three or four hospital stays is inappropriate.
As these striking figures warrant, numerous studies have examined inappropriate use (a search conducted by some of the authors identified 84 papers on the subject in Spain alone through 2002), 12 but very little is known about the effect of interventions in reducing inappropriate stays (the abovementioned search 12 only identified nine controlled studies published worldwide on the subject). [13] [14] [15] [16] [17] [18] [19] [20] [21] Additionally, while the importance of involving professionals in all strategies to improve services has been repeatedly stressed, 22 23 only two of these studies incorporated any mechanism for the doctors themselves to evaluate appropriateness. 16 20 The aim of this study was to evaluate the effectiveness of a mixed intervention (including educational components, feedback and evaluation on the part of the doctors) on the reduction of inappropriate hospital stays in general surgery, using a pre-test/post-test design with a control group. Our research hypothesis was that the group exposed to the intervention would show a decrease in the number of inappropriate stays compared to a basal period prior to the intervention, while the control group would not register any variations.
MATERIAL AND METHODS

Design
A quasi-experimental pre-test/post-test design with a nonequivalent control group.
Setting
The study was conducted in three hospitals in the public healthcare system in Alicante, Spain, that serve 253 000, 229 000 and 196 000 inhabitants respectively. These hospitals are all part of the network of public healthcare centres administered by the Valencia Regional Government. Among the relevant features of the Spanish public healthcare system are the universal and compulsory nature of coverage, the organisation of services by hospital districts, the absence of copayment schemes except for outpatient pharmacy, and the civil servant-like status of the doctors, who are paid by salary. The three hospitals are all teaching hospitals for under-and postgraduate students, including specialists in general surgery. All have day surgery units and hospital-at-home facilities.
Doctors' groups and study phases
The intervention group comprised the surgeons in the general surgery departments of two of the hospitals, with 53 and 28 beds, and 13 and 9 surgeons, respectively. The average Diagnosis-Related Group (DRG) weight was 1.16 and 0.98, and the bed occupancy rate approximately 80%. The control group was the general surgery department of the third hospital, with 47 beds, 22 surgeons, a DRG weight of 1.18 and a bed occupancy rate of approximately 95% (data referring to the year before the intervention). The study's field work was done between May and June 2000, in three different phases: a basal period of one week (May [8] [9] [10] [11] [12] [13] [14] , the intervention period of two weeks (May 22-June 4) and, after a two-week hiatus, the postintervention period (June 19-25).
Intervention
The intervention had various components: educational sessions, feedback to the physicians about their own inappropriate rates and an evaluation of inappropriate stays by the doctors themselves. The message of the feedback exercise 22 was aimed at reducing inappropriate patient-days. The ''messenger'' was one of the researchers, who was not affiliated with any of the three hospitals, and who worked with the explicit support of the heads of both of the participating surgery departments. The ''recipients'' of the message were the surgeons in the intervention group. The intervention took place over a two-week period, with the format of group sessions with oral presentations and discussions and a review of written reports and scientific articles on the topic. After receiving this information, the doctors were asked to evaluate the appropriateness of their own patients' hospital stays by using an instrument designed specifically for this study called the adeQhos 24 during their daily rounds. The intervention was sequenced as follows:
1. A structured presentation was given to the department heads of the three participating hospitals to explain the concept of inappropriate hospitalisation and its most frequent causes, followed by a discussion of data published by other hospitals gathered from a review of the literature; during these sessions the support of the department heads for the project was obtained.
2. Data from the participating departments were collected, done simultaneously in the three hospitals during every phase of the study.
3. A structured presentation was given to the doctors in the intervention group to explain the different aspects of inappropriate hospital use, the type of intervention to be implemented and the mechanisms of the self-evaluation component.
4. Daily evaluation was made of the appropriateness of hospital stays by the surgeons in the intervention group using the adeQhos, for two consecutive weeks.
5. Feedback was provided to the doctors in the intervention group about their own inappropriate hospitalisation rates measured during the basal period. The intervention did not include any incentives, financial or otherwise, nor was the hospital's Administration involved, although the support of the heads of the respective surgery departments lent authority to the project.
The instrument used for the doctors in the intervention group to evaluate the appropriateness of their own patients' stays was the adeQhos. It was designed for physicians to use at the patient's bedside; its structure is analogous to the AEP and the Oxford Bed Study Instrument. The instrument's clinimetric properties and the process followed for its validation are described elsewhere. 24 The adeQhos has four headings: (1) data to identify the day under review; (2) criteria to evaluate the appropriateness of the hospital day; (3) a subjective evaluation of the appropriateness of the hospital day by the physician; and (4) a list of causes of inappropriate hospital stays (table 1). The questionnaire is produced in a self-adhesive ''post-it'' format for easy use and reference. The use of the adeQhos during the intervention was as follows:
1. The research team recorded data about the day selected for review before the doctors' daily round.
2. The adeQhos was ''posted'' in a visible place on the medical record.
3. Each attending physician answered yes/no questions about the patient to establish the appropriateness of the hospitalisation day during his round; for a hospitalisation day to be considered appropriate, it was necessary for the doctor to mark any one of the criteria on the list, and in these cases the review was concluded.
4. If the day did not meet any of the criteria, the doctor needed to use his clinical judgment and decide on the basis of medical criteria alone whether the patient needed to continue to be hospitalised; if the decision was ''yes'', the day was considered appropriate from the clinical perspective and the evaluation was concluded.
5. If the answer was ''no'', the doctor had to select one of the reasons for an inappropriate day from the list provided. The surgeons in the intervention group completed the adeQhos daily during the intervention period as they examined their patients during their daily rounds. The median time required to fill in the form was one minute.
Outcomes measured
The main outcome measured was the reduction in the percentage of inappropriate hospital stays, identified with the AEP, 2 3 during the intervention period compared to the basal period. Additionally, since the intervention had been targeted to the doctors and was not intended to change aspects of hospital organisation, secondary outcomes measured were the reduction in inappropriate stays attributable to ''medical discharge management'' and ''programming problems'', as defined on the list of reasons for inappropriate use in the AEP.
The version of the AEP that was used in this study was one designed for adult medical-surgical patients that had been previously validated in Spain 25 and complemented with the Spanish version of the AEP Manual. 26 The AEP contains two sets of criteria that are objective and independent of the diagnosis, designed to identify inappropriate admissions and inappropriate stays respectively, from the medical perspective alone (excluding social, family-related and all other nonmedical topics) in non-psychiatric and non-obstetric adult patients. The criteria evaluating the stay include 26 items referring to medical and nursing care and the patient's clinical condition that must be reviewed for each hospital day. If any one of these criteria are met on any given day, the stay is considered to be appropriate. The AEP also includes a list of causes of inappropriate hospital days that for this study were grouped under four headings: (1) problems associated with programming the operating theatre, diagnostics tests, presurgery preparation, etc, during which time the patient must be hospitalised (reasons 1-7 in the original version), 26 (2) problems attributable to conservative medical management patterns, primarily those affecting discharge (reason 8 in the original version), 26 (3) problems affecting discharge but attributable to the patient or the family (reason 9 in the original version), 26 and (4) problems related to discharge attributable to deficiencies in healthcare alternatives other than hospitalisation (reason 10 in the original version). 26 
Sample
The unit of analysis was the days the patients were hospitalised in the participating general surgery departments during the three periods comprising the study. The study excluded days corresponding to children under the age of 8 (which need to be evaluated with the paediatric AEP), the day of admission (evaluated on the AEP with the Admissions Set), the day of discharge (not evaluated according to the AEP Manual) and the days the patients were hospitalised in other departments not participating in the intervention (intensive care, oncology or other medical departments). The necessary sample size was estimated to be 159 (basal period) and 318 days (intervention period) in order to detect a reduction of 25% to 15% (absolute reduction of around 10% and relative reduction of 40%, onesided) between the two periods in the percentage of inappropriate stays, with an alpha error of 0.05, a power of 0.80 and a ratio of 1:2 (the days of one week during the basal period and two weeks during the intervention period). The percentage of inappropriate stays during the basal period was calculated after reviewing Spanish studies on appropriateness in general surgery. The reduction of 15-25% was selected in order to obtain a rate that would be relevant in the context of the setting where the field work was to be conducted. The sample ultimately obtained-all hospital stays during the three periods of the study-was larger than the minimum size calculated (n = 2719 hospital stays; control group: 1268, basal: 274, intervention: 648, post-intervention: 346; intervention group: 1451, basal: 322, intervention: 774, post-intervention: 365).
Study process
The medical records of all the patients who met inclusion criteria during the study's different periods, including weekends, were reviewed by two doctors and a nurse who had received previous training using records not included in the study. After studying the AEP Manual, 26 the reviewers evaluated 40 hospital stays independently. The usual concordance indices between reviewers were then analysed, 27 giving an overall agreement index of 0.97 and 1.00, a specific agreement index of 0.80 and 1.00 and kappa statistics of 0.87 and 1.00, and thus showing excellent agreement among the reviewers. The medical records were reviewed on the wards while the patients were hospitalised. All of the documents contained in these records were available and used in the reviews, including medical orders, nursing notes and graphs, interconsultation reports, diagnostic tests, therapeutic measures and the results of laboratory tests.
Authorisations, confidentiality and ethics of the research Before implementing the project, authorisation was obtained from the three hospitals' administrations. The heads of the general surgery departments of the three participating hospitals also lent their cooperation. The research was further approved by the research and ethics committees of the hospitals where the intervention took place. Neither the adeQhos nor the database used incorporated any information identifying the patients, except for the number of clinical record (preserved in case a record needed to be retrieved for review). This number was retained in a database separate from the one used for the analysis of the data, to which only the head researcher had access.
Statistical analysis
A descriptive analysis of the characteristics of the patients whose hospital days were analysed was performed with the x 2 test to check for possible changes between groups and periods. When appropriate, Fisher's exact test was used instead of the x 2 . Next, the effectiveness of the intervention was evaluated, by comparing the percentage of inappropriate stays calculated for the basal and intervention periods in the intervention group, using the test for differences between proportions. Because the study's design revolved around a pre-established hypothesis, one-sided tests were used to evaluate a single outcome, the reduction of the percentage of inappropriate stays. Additionally, the differences between the basal and post-intervention periods, and intervention and post-intervention periods were evaluated. The same analyses were performed in the CG in order to test the complementary hypothesis of the absence of changes in this group. Next, the various causes of inappropriate stays were analysed, along with the impact of the intervention on the secondary outcomes (inappropriate stays due to medical management and programming problems). In all cases, the corresponding confidence intervals of 95% (95% CI) are shown for the percentages and differences in the values calculated using the exact binomial method. All the statistical analyses were done with the SPSS (SPSS Inc, Chicago, Illinois, USA) and Stata (Stata Corporation, College Station, Texas, USA) statistical programs. Table 2 shows the characteristics of the admissions with hospital days that were evaluated in both groups during the three periods of the study. No differences were found between the groups for any of the periods in terms of age, sex, percentage of patients receiving surgery or the percentage of patients with hospital stays exceeding one week. Approximately 20% of the stays occurred during the weekend, with a homogeneous distribution, with the exception of the control group during the post-intervention period, where there were no admissions during the weekend. In the control group, the percentage of emergency admissions rose throughout the study.
RESULTS
The percentage of inappropriate stays for the whole study was 16.7% (95% CI 15.3 to 18.2). Table 3 and figure 1 show the overall percentage of inappropriate stays during each of the study's periods. The control group did not show any statistically significant differences in the percentage of inappropriate stays between the periods (21.5%, 23.6% and 27.2%). In the intervention group, there was a reduction in inappropriate stays from 14.3% in the basal period to 7.9% during the intervention period (representing an absolute reduction of 6.4 points, and a relative reduction of 44.8%), with a rise to 11.8% in the post-intervention period. Both hospitals whose surgery departments comprised the intervention group showed similar behaviour throughout the study with inappropriate stays rates of 17.5%, 8.5% and 13.1% in the first hospital, and 12.5%, 7.5% and 11.05 in the other, for the basal, intervention and postintervention periods, respectively.
For the three study periods overall, the breakdown by causes of inappropriate use showed that programming problems accounted for the greatest number of inappropriate stays in the control group (51.0% of the inappropriate stays) followed by medical management problems (45.7%). In the intervention group, however, programming problems only accounted for 10.0% of the inappropriate stays, while medical management problems accounted for 79.2%. Problems involving the patient or family, or deficient alternative resources had minimum (table 4) showed behaviour similar to inappropriate use for all days: there were no significant differences in the control group (11.3%, 9.6% and 13.6% in the respective periods), while in the intervention group, there was a statistically significant reduction in inappropriate stays due to this cause, going from 12.7% in the basal period, to 5.8% during the intervention period, with a rise to 11.0% during the postintervention period. The breakdown of inappropriate stays due to programming problems (table 5) revealed that neither group showed significant changes during the study's periods.
DISCUSSION
The results of this study show that in the intervention group there was a marked drop in the percentage of inappropriate stays after the intervention, while in the control group no significant changes occurred. These findings support the hypothesis of the effectiveness of the intervention. Furthermore, the reduction occurred in the inappropriate stays attributable to medical management problems (from 12.7% to 5.8%), indicating that the intervention affected the situations that were directly under the doctors' control, confirming the success of the exercise. The literature contains very few controlled studies that have evaluated the impact of interventions on inappropriate hospital use, [13] [14] [15] [16] [17] [18] [19] [20] [21] and most of those published refer to the context in the US 13-15 17 or Israel, 16 20 environments that are very different from the Spanish National Health System. None of the studies published has concentrated exclusively on a hospital's surgery department. With the exception of two, 13 9 all used the AEP, and most were based on quasi-experimental designs, 14 16-21 with interventions with feedback components. 13 14 16-19 Generally, all of the studies show positive results in terms of the reduction of the percentage of inappropriate stays, although in a few cases these are not conclusive due to the small sample size. 18 The only two studies where the doctors conducted their own evaluations (both from Israel) show results that are very similar to those in this study, with reductions of 52.6% of inappropriate stays in medical services 16 and 54.6% in paediatric services. 20 The studies evaluating feedback-based interventions without control groups also showed positive results [28] [29] [30] [31] that are, in general, consistent with our own.
Certain precautions must be taken when evaluating the effectiveness of an intervention. The internal validity of any study with a before/after design and a non-equivalent control group may be threatened. However, it is not likely that the effect detected here was due to other interventions (administrative or management changes, etc) rather than the intervention evaluated, because the intervention took place over a short period of time. The three hospitals involved belong to the same healthcare organisation, and no distinction was detected in the strategies deployed by the hospitals during the course of the study. It is also unlikely that a regression to the mean or seasonal variations would explain the changes registered in the intervention group. Any such effect would be expected to be greater in the control group, which had higher basal levels. Further, it is not likely that the results obtained were due to differences between the control group and the intervention group rather than to the intervention. Although it is true that, because of the study's design, there might have been differences between the groups, the types of patients receiving care were relatively similar between the groups and periods (table 2). The higher percentage of inappropriate stays registered in the control group during the basal period is due to programming problems, while problems associated with medical management issues-the main object of the intervention-were similar in both groups. What is more, the levels of inappropriate stays reached in the intervention group during the intervention period, among the lowest reported in the literature, would be difficult to achieve by chance, and the two hospitals whose surgery departments comprised this group showed similar behaviour throughout the study-factors that reinforce the causal relation between the intervention and the outcomes.
The possibility of contamination during the study is remote, although the doctors in the control group were probably aware that the study was taking place (the head of the surgery department of the control group was informed of the study, the hospitals are all relatively close to each other and the doctors likely to know each other). However, any contamination would have had the effect of prompting the control group to equal the intervention group's behaviour, and would not explain the reductions in inappropriate stays in the latter. Finally, the Hawthorne effect and other similar effects (the effect of feeling oneself observed, of novelty and social desirability) may have contributed to some extent to the results obtained, particularly with the involvement of the department heads and the high visibility of the research with the use of review sheets on the wards. Nevertheless, these effects were built into the intervention. Results might have been different without the support of the department heads or had a less visible research method been used. There are other aspects that impose limitations on a study of this nature. The limitations of the AEP itself when identifying inappropriate admissions and days, extensively discussed elsewhere, [32] [33] [34] would affect all the groups in the same way. A lack of fit due to the severity of the cases, in spite of the higher DRG weight of the control group, is not likely to have influenced the results, since the greater severity and intensity of care in the control group (given the sensitivity of the AEP to the severity of the patients and the intensity of care provided) should have translated into a lower percentage of inappropriate use. The quality of the medical records would also be expected to affect appropriateness rates (records with less documentation would produce a higher inappropriateness rate than the actual one, because they would not be able to justify the appropriateness of a day), 34 but this aspect weakens with an intragroup before/ after analysis (rather than a comparison between groups). Furthermore, this aspect could only have a discrete effect at best, as an analysis of the degree of association between the quality of the clinical records and the percentage of inappropriate stays showed there was no correlation between them. 33 Finally, it should be pointed out that in this analysis, as usually occurs in utilisation reviews, related events (the occasional successive days of the same patient) were treated as independent events. This aspect presents both drawbacks and advantages in terms of the use of more complex statistical methods. 35 When evaluating the impact of an intervention, it is difficult to isolate the direct impact from aspects associated with its context (from the way the problem is focused, to the procedures followed, methods used to ensure collaboration, the development of easy-to-use instruments, the empathy of the evaluators and the organisation's ''climate''). What is more, surely no intervention alone is capable of magically increasing the quality and efficiency of healthcare services anywhere. 36 Nonetheless, a wide range of interventions are at our disposal to achieve substantial improvements in the effectiveness and efficiency of healthcare services, and evaluating the measures implemented makes it possible to discern which are best for each context. The results of this study, consistent with those published elsewhere, 16 20 suggest that combined interventions are effective in achieving major reductions in the percentage of inappropriate stays, especially in stays attributable to medical management issues. The elements key to the effectiveness of these interventions are most likely the use of active feedback (known to be more effective than merely communicating passive information 37 ), reinforcement by authority (in this case through the support of the heads of the surgery departments), and the direct involvement of the doctors who evaluated the appropriateness of their patients' hospitalisation days with the easyto-use questionnaire filled in on the ward. One of the instruments used in this work, the adeQhosH, has been registered by several of the authors in the public domain. The owners of the copyright have authorised its use for research purposes and activities that contribute to improving healthcare services, as long as the final users implement it free of charge, and cite its source in any documents generated by its use.
What is already known
N Several studies in the US and Europe suggest that inappropriate hospital use (hospital stays that could be provided on a less complex level as outpatient care, primary care or others) accounts for one out of every three or four hospital stays.
N Very little is known, in particular in public healthcare systems, about the effectiveness of interventions aimed to reduce inappropriate stays. The lessons from BSE I f BSE should have taught us anything, it is that no evidence of proof is not evidence of no proof. Not understanding this was a big part of the problem with the way in which this crisis was mishandled.
What this paper adds
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